Phosphorylation of histones is stimulated by phorbol esters in quiescent Reuber H35 hepatoma cells.
Histones isolated from Reuber H35 rat hepatoma cells treated with the tumor promoter 12-O-tetradecanoylphorbol-13-acetate (TPA) were examined for possible alterations in phosphorylation. Incorporation of 32P orthophosphate into individual acid-extracted histones was monitored by autoradiography and scintillation counting of polyacrylamide gels or by reverse-phase high performance liquid chromatography. Treatment of quiescent H35 cells (arrested by serum starvation) with submicromolar doses of TPA resulted in a rapid and specific increase in phosphorylation of histones H2B and H1(0). Smaller increases in phosphorylation were observed for H4. No significant change in phosphorylation of the major H1 histones or H2A were observed after 1 h of treatment. The phosphorylation was TPA dose-dependent, with a maximum increase of approximately 14-fold for H2B, 11-fold for H1(0), and 2-fold for H4 achieved at 0.8 M TPA. The nonpromoting parent compound phorbol did not induce any of these changes. Furthermore, the mitogenic hormone insulin did not cause a similar pattern of histone phosphorylation, suggesting that the effect observed was not due to a general mitogenic response in the H35 hepatoma cells. Addition of 8-Br-cAMP also failed to reproduce the effect of TPA on histone phosphorylation, suggesting that cAMP-dependent protein kinases are not likely to be involved in mediating this response to TPA.